Effects of parachlorophenylalanine and 5, 6-dihydroxytryptamine on the free-running rhythms of locomotor activity and plasma corticosterone in the rat exposed to continuous light.
Parachlorophenylalanine (PCPA) and 5,6-dihydroxytryptamine (5,6-DHT), depletors of brain serotonin, were administered to the rat and circadian rhythms of locomotor activity and plasma corticosterone were determined simultaneously in individual rats in light-dark cycles (LD) and in 200 lux continuous light (LL). Free-running periods and acrophases on the 12th day in LL (LL12) were calculated by a least squares spectrum method. In PCPA-treated rats which showed 70% depletion of brain serotonin, circadian rhythms of locomotor activity in LL and of plasma corticosterone and ACTH in LD disappeared for several days after the drug injection. Circadian rhythms of locomotor activity reappeared after the LL7 day and free-ran with a phase shift. Free-running periods of these rats did not differ significantly from that of control rats. However, the acrophase of PCPA-treated group on the LL11 day was 5 h advanced as compared to that of control. Circadian rhythm of plasma corticosterone in the PCPA-treated rats was detected on the LL12 day but their peak times were distributed around 24:00 h instead 08:00 h observed rats. The 5,6-DHT-treated rats which showed only 40% depletion of brain serotonin exhibited normal free-running rhythms in both locomotor activity and plasma corticosterone in LL and no difference in the acrophases of these functions on the LL12 day as compared to controls. These results suggest that PCPA affects the circadian clock (or clocks) itself in such a way that it blocks the clock to free-run or at least it effectively shortens the free-running periods of locomotor activity and plasma corticosterone in the rat.